Investigating alternative acidic proteases for H/D exchange coupled to mass spectrometry: plasmepsin 2 but not plasmepsin 4 is active under quenching conditions.
Structural studies of proteins by hydrogen/deuterium exchange coupled to mass spectrometry (DXMS) require the use of proteases working at acidic pH and low temperatures. The spatial resolution of this technique can be improved by combining several acidic proteases, each generating a set of different peptides. Three commercial aspartic proteases are used, namely, pepsin, and proteases XIII and XVIII. However, given their low purity, high enzyme/protein ratios have to be used with proteases XIII and XVIII. In the present work, we investigate the activity of two alternative acidic proteases from Plasmodium falciparum under different pH and temperature conditions. Peptide mapping of four different proteins after digestion with pepsin, plasmepsin 2 (PSM2), and plasmepsin 4 (PSM4) were compared. PSM4 is inactive at pH 2.2 and 0 degrees C, making it unusable for DXMS studies. However, PSM2 showed low but reproducible activity under DXMS conditions. It displayed no substrate specificity and, like pepsin, no strict sequence specificity. Altogether, these results show that PSM2 but not PSM4 is a potential new tool for DXMS studies.